Eci1p uses a PTS1 to enter peroxisomes: either its own or that of a partner, Dci1p.
Saccharomyces cerevisiae delta3,delta2-enoyl-CoA isomerase (Eci1p), encoded by ECI1, is an essential enzyme for the betaoxidation of unsaturated fatty acids. It has been reported, as well as confirmed in this study, to be a peroxisomal protein. Unlike many other peroxisomal proteins, Ecilp possesses both a peroxisome targeting signal type 1 (PTS1)-like signal at its carboxy-terminus (-HRL) and a PTS2-like signal at its amino-terminus (RIEGPFFIIHL). We have found that peroxisomal targeting of a fusion protein consisting of Eci1p in front of green fluorescent protein (GFP) is not dependent on Pex7p (the PTS2 receptor), ruling out a PTS2 mechanism, but is dependent on Pex5p (the PTS1 receptor). This Pex5p-dependence was unexpected, since the putative PTS1 of Ecilp is not at the C-terminus of the fusion protein; indeed, deletion of this signal (-HRL-) from the fusion did not affect the Pex5p-dependent targeting. Consistent with this, Pex5p interacted in two-hybrid assays with both Eci1p and Eci1PdeltaHRL. Ecilp-GFP targeting and Eci1pdeltaHRL interaction were abolished by replacement of Pex5p with Pex5p(N495K), a point-mutated Pex5p that specifically abolishes the PTS1 protein import pathway. Thus, Eci1p peroxisomal targeting does require the Pex5p-dependent PTS1 pathway, but does not require a PTS1 of its own. By disruption of ECI1 and DCI1, we found that Dci1p, a peroxisomal PTS1 protein that shares 50% identity with Eci1p, is necessary for Eci1p-GFP targeting. This suggests that the Pex5p-dependent import of Eci1p-GFP is due to interaction and co-import with Dci1p. Despite the dispensability of the C-terminal HRL for import in wild-type cells, we have also shown that this tripeptide can function as a PTS1, albeit rather weakly, and is essential for targeting in the absence of Dci1p. Thus, Eci1p can be targeted to peroxisomes by its own PTS1 or as a hetero-oligomer with Dcilp. These data demonstrate a novel, redundant targeting pathway for Eci1p.